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LISTING OF CLAIMS 



1. (Currently Amended) A method fef of controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said method comprising the steps of: 

dividing, by the sender, [[of]] an amount of data to be sent into at l oaot ono data 
writ a plurality of data units having a structure determined by the protocol; 
transmitting initial data units from the sender to the receiver 



acknowledging, by the receiver\[[of]] correct receipt of the initial data units by frck. 



returning acknowledgment data units to the sender; 
detecting a failure of the receiver ti 



retransmitting, bv the sende 
receive: 

receiving at the sender. 



of the data units was correctly 




afteast one data unit: 



at least one data unit that the receiver failed to 



kIq P*SL 



owledgment data Unit indicating that at least one 



l receiver; 



determining whether the received acknawledgprent data unit indicates that one of 



the correctly received data units was^i 
step or as a result ofthe retransmitting step: 



rectlvX 



feived as a result of the transmitting Ac^ 

s e nd i ng subsequently transmitting , by the^sender, of th e subsequent data units A 

said subsequent data units being transmitted \n accordance with a flow control 

procedure conducted on the basis of rat least \one adaptive parameter j and th e 

^ \ -f* 

a ck nowl e dgm e nt data un i ts , said subsequently transmitting step including: *^\u&® sJK 

performing an excessive delay response procedure upofTdetermining that X 

* — ■ ^ COrJf^\ 



the received acknowledgment data unit indicates that the at least one data unit was 
correctly received as a result ofthe transmitting step; a 



performing a data unit loss response procedure upon determining that the s^^tf 
received acknowledgment data unit indicates that the\ at least one data unit was 
correctly received as a result of the^gjansmittino step. o ^ ^ ^'^ v ^ 
wh e r e in th e flow control procedur e comprises a day l oss d e t e ct i on m e chanism 
capab le- of dotoGting data l oss in th e communicat i on; 
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whoro i n the data l oco de tec tion mochanism to tr i ggered to i ndicate tho potontia l 



whorcin, in rosponoe to the triggering of tho data I ocs d e t e ction mechanism, a 
s orresponding respons e proc e dure io conduct e d; a ra l 

wherein tho - response procodure oompricoG at l east two d i fferent modes for 
a d apt i ng tho at l east on e adaptive parametgr^ — \. 

2. (Currently Amended) The method of claim 1 , wherein Mhe steo of detecting 
a failure of the receiver to revive at least orbe data unit includes thejsteos of : 

tho data loss detection mochan i sm compr i coc a tim e out m e ch a nism - aftor a data 
unit io sent, the sender monitors monitoring a time out period bv the send er after the at 
least one data unit is sent, and; \ \ / 



if no acknowledgment data unit\associated with the data unit is received before 
the time out period expires, triggeringXa the time out irfechanism is tr i gg e r e d that 
indicates the failure . V ~ X^s^ 

3. (Currently Amended) The method of claim 1 f wherein the step of detecting 
a failure of the receiver to receive at least one data unit includes the steps of : 

tho data l oss d e t e ction m e ch a nism com p ris e s a duplic a t e acknowledgment 
d e t e ct i on m e chan i sm; \ 

tho condor mon i tors th e r e c e iv e d acknowledgments, and; 

determining by the sender whether duplicate acknowledgment data units are 
received for a transmitted data unit; and \ 

rf a data unit is acknowledged a predetermined viumber of times, the triggering a 
duplicate acknowledgment detection mechanism i s tr i gger e d that indicates the failure . 

4-5. (Canceled) \ 

6. (Currently Amended) The method of claim 2\ wherein the time out period 
compris e s js one of the adaptive parameters in the flow control procedure . 
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7. (Currently Amended) The method of claim 1, wherein the flow control 
procedure Is window : based 1 and at least one flow control window is among the adaptive 
parameters In the flow control procedure 




7 



8. (Canceled) 

9. (Currently Amended) The method of claim [[8]] 1, wherein the step of 
determining whether the received acknowledgment data unit indicates that the at least 
one data unit was correctly received as a result of the transmitting step or as a result of 
the retransmitting step includes the steps of : 

the sondor marks marking the initial dataVinits b e ing sont hvthe sender such that 
an original transmission can be distinguished from a retransmission; and 

thft receiver corr es pondingly marks marking the acknowledgment data units by 
the receiver , such that th* an acknowledgment data unit associated with [[of]] an 
origina l ly se nt initial data unit can be distinguished from the an acknowledgment data 
unit associated with a retransmitted of tho retrcmomiopion of th e data unit 



10, (Currently Amended) The method of clairtn 9, wherein: 
the step of marking the initial data units bv trae sender mark s data un i to by 
includes the step of including a time stamp in each ee^injtial data unit, the time stamp 
indicating the time the data unit was sent; and 

the step of marking the acknowledgment data units bv the receiver marks the 
a c k now le dgmen t- data unit for a r e c ei v e d - data unit by includes the step of including the 
time stamp contained in th e r e c e iv e d a given initial data unit in the acknowledgment 
data unit for th e r e c e iv e d associated with the given initial data unit. 



1 1 . (Currently Amended) The method of claim 9. wherein: 
the step of marking the initial data units bv the sender marks data un i ts by 
includes the step of including a bit string in each sent initial data unit, the bit string 
having at least two different values for distinguishing between anpriginal transmission 
and a retransmission; and 
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the step of marking the Acknowledgment data units bv the receiver m arks fee 
acknowledgment data unit for a r&coivod data un i t by includes the step of including the 
bit string contained in the r e c ei ved a particular initial data unit in the acknowledgment 
data unit for tho received associated with the particular initial data unit. 

12. (Previously Presented) \he method of claim 11, wherein the bit string 
consists of a single bit. 

13. (Previously Presented) Thifc method of claim 11, wherein the bit string 
consists of a plurality of bits, such that the\>it string is capable of distinguishing between 
different retransmissions. 



14. (Canceled) 

15. (Currently Amended) The method of clWi TT811 2. wherein the step of 
determining whether the received acknowledgment datavunit indicates that the at least 
one data unit was correctly received as a result of the transmitting step or as a result of 
the retransmitting step includes the steps of : 

determining bv the sender,, measur e s th e a shortest \pund trip time associated 
with the conneot i on for s e nding of th e amount of data correc^receipt of an initial data 

uni!; 

measuring by the sender, a the time period between the retransmission of the £ 
given data unit and the receipt of the a first acknowledgment dat^unit associated with 
the given data unit is d e t e rmin e d and; 

ee mpar e d to a va l u e d e r i v e d from - a t- least one of th e \ - Found trip tim e 
m e asur e m e nts; and 

the first or s e cond mod e i s chos e n on th e b a s i s of tho rosuft of tho Compar i son 

comparing the shortest round trip time to the time__ period between the 
retransmission of the given data unit and the receipt of the first acknowledgment data 
unit; and 
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determining that the at leas\ one data unit was correctly recei ved as a result of 
the transmitting step if the time oeritod between the retransmission of t he given data unit 
and the receipt of the first acknowledgment data unit is shorter th an a predetermined 
fraction of the shortest round trip . 

16. (Canceled) 

17. (Currently Amended) The method of claim [[8]] 2, wherein the oooond 
modo comprises step of performing an excessive de lay response procedure includes 
adapting the time out period or\ the basis of the a time period measured that o l aps e d 
hiMvwpn thn or i ginal transmiaB i oiV of tho transmitting a given data unit and receipt of the 
a first acknowledgment data unit associated with the given data unit. 

18. (Currently Amended) Tine method of claim [[81] 2, wherein the flow control 
procedure for retransmitting the at\ least one data unit is window : based A and a 
congestion window is usedff: ^. and theVnethod further comprises the steps of: 

storing the value of the congestion window upon detecting the failure of the 
receiver to receive the at least one data Unit: at tho timo of tho triggering e v e nt is s tored 
aft e r th e tr i ggoring ovent occurr e d and 

subsequently resetting the value of the congestion window i s ros e t to a 
predetermined value; and 

upon performing the excessive delay response procedure, i f tho oooond mod e i s 
chos e n aft e r having r e c e ived tho first acknowledgm e nt data un i t as s oci a t e d w i th th e 
giv e n data un i t, setting the value of the congestion window is-set to the value it would 
have assumed, had the excessive delay response procedure not taken place. 



19-34. (Canceled) 
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35. (New) A device for controlling a data unit oriented communication 
between a sender and a receiver operating in accordance with a predetermined 
communication protocol, said device comprising: 

means in the sender for dividing anlamount of data to be sent into a plurality of 
data units having a structure determined bylthe protocol; 

a data unit transmitter that transmits the data units from the sender to the 
receiver; 

means in the receiver for acknowledging correct receipt of the transmitted data 

units by returning acknowledgment data unitstto the sender; 

a data loss detection mechanism that detects a failure of the receiver to receive 

at least one data unit; 

retransmission means in the sender tha\ retransmits the at least one data unit 

that the receiver failed to receive; 

receiving means in the sender for subsequently receiving an acknowledgment 

data unit indicating that the at least one data unit was correctly received by the receiver- 
determining means for determining whethertthe received acknowledgment data 

unit indicates that the at least one data unit was oprrectly received as a result of the 

transmitting step or as a result of the retransmitting step; 

means within the transmission means for subsequently transmitting subsequent 

data units utilizing a flow control procedure conducted on the basis of at least one 

adaptive parameter, said subsequent transmission means including: 

an excessive delay response mechanism that performs an excessive 

delay response procedure in response to the determining means determining that the 

received acknowledgment data unit indicates that the at least one data unit was 

correctly received as a result of the transmitting step; and^ 

a data unit loss response mechanism thdt performs a data unit loss 

response procedure in response to the determining means determining that the 

received acknowledgment data unit indicates that the at least one data unit was 

correctly received as a result of the retransmitting step. 



Amendment - PAGE 9 of 21 

EU5/J/P/03-8aS2 

Received from < 9725837864 > at 10/1/03 12:31:35 PM [Eastern Daylight Time] 




10/01/2003 10:29 9725837864 ERICSSON IPR LEGAL PAGE 13/24 

-Attorney Docket No. P1 1 258 

36. (New) The device of claim 35, ^herein the data loss detection mechanism 
includes: 

a first timer in the sender for monitoring a time out period after the at least one 
data unit is sent, and; 

a time out mechanism that that indicates the failure of the receiver to receive the 
at least one data unit, said time out mechanism being triggered if no acknowledgment 
data unit associated with the data unit is received before the time out period expires. 

37. (New) The device of claim 35, wherein the data loss detection mechanism 
includes a duplicate acknowledgment detectrommechanism in the sender that detects 
whether a predetermined number of duplicate acknowledgment data units are received 
for a transmitted data unit. 

38. (New) The device of claim 36, wherein the time out period is one of the 
adaptive parameters in the flow control procedure. 

39. (New) The device of claim 35, wherein tlbe retransmission means includes 
a window-based flow control procedure, and at least o\ie flow control window is among 
the adaptive parameters in the flow control procedure. 

40. (New) The device of claim 35, wherein the determining means includes; 
marking means in the sender for marking the transmitted data units such that an 

original transmission can be distinguished from a retransmission; and 

marking means in the receiver for marking the acknowledgment data units such 
that an acknowledgment data unit associated with an originally sent data unit can be 
distinguished from an acknowledgment data unit associated \vith a retransmitted data 
unit. 
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41. (New) The device of damn 40, wherein: 

the marking means in the sender includes a first time stamp mechanism that 
places a time stamp in each transmitted^ data unit, the time stamp indicating the time the 
data unit was sent; and 

the marking means in the receiver\includes a second time stamp mechanism that 
places the time stamp contained in a given transmitted data unit in the acknowledgment 
data unit associated with the given transmitted data unit. 

42. (New) The device of claim 40Awherein: 

the marking means in the sender places a bit string in each transmitted data unit, 
the bit string having at least two different val\ies for distinguishing between an original 
transmission and a retransmission; and 

the marking means in the receiver places the bit string contained in a particular 
transmitted data unit in the acknowledgment qata unit associated with the particular 
transmitted data unit. 



43. (New) The device of claim 42, wherein the bit string consists of a single 



bit. 



44. (New) The device of claim 42, whereirithe bit string consists of a plurality 
of bits, such that the bit string is capable of \distinguishing between different 
retransmissions. 

45. (New) The device of claim 35 ( wherein the\determining means includes: 
a first timer in the sender that measures a shortest round trip time associated 

with the correct receipt of a transmitted data unit; 

a second timer in the sender that measures 4 time period between the 
retransmission of a given data unit and the receipt of a firs\ acknowledgment data unit 
associated with the given data unit; 
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means for comparing the shortest round trip time to the time period between the 
retransmission of the given data \ nit and the receipt of the first acknowledgment data 
unit; and 

means for determining that the at least one data unit was correctly received as a 
result of the transmitting step if the the period between the retransmission of the given 
data unit and the receipt of the fiifet acknowledgment data unit is shorter than a 
predetermined fraction of the shortest ftound trip. 

46. (New) The device of cla|m 36, wherein the excessive delay response 
mechanism includes means for adapting the time out period on the basis of a time 
period measured between transmittingV a given data unit and receipt of a first 
acknowledgment data unit associated witmthe given data unit. 

47. (New) The device of claim Vi6, wherein the subsequent transmission 
means includes a windows-based flow control procedure that utilizes a congestion 
window, and the device further comprises; 

storage means for storing the value of trts congestion window when the data loss 
detection mechanism detects the failure of the fpceiver to receive the at least one data 
unit; 

means for subsequently resetting the vef{ue of the congestion window to a 
predetermined value; and 

means for setting the value of the congestion window, after the excessive delay 
response mechanism performs the excessive delay response procedure, to a value that 
the congestion window would have assumed, hac^the excessive delay response 
procedure not taken place. 
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48. (New) An improved^ method of controlling a data unit oriented 
communication between a sender \and a receiver operating in accordance with a 
predetermined communication protodbl, wherein the sender divides an amount of data 
into one or more data units having a Structure determined by the protocol; the receiver 
acknowledges correct receipt of data Initsbyjmiaik^ data units to 
the sender; and the sender sends ttie^Jata units to the reiver in accordance with a 
flow control procedure conductpdon the\basis of one or more adaptive parameters and 
the acknowledgment data/units, the flaw control procedure including a data loss 
detection procedure thit, responsive to\one or more triggering events, indicates 
potential data loss in /he communication, and a response procedure in which a given 
data unit is re-sen/ from the sei\der to\the receiver, wherein the improvement 
comprises: 

selecting by the response proi&edureAa mode for adapting the one or more 
adaptive parameters of the flow controk procedure, said nmrae being selected from at 
least two different modes, and^being selected rased orj/dne or more acknowledgment, 
data units received by the sender after having re-sepHhe given data unit. 

49. (New) The method of claim 48, wherein the selecting step includes the 
steps of: 

determining whether the received acknowledgment data units indicate that at 
least one data unit was correctly received as a result ^f being re-sent from the sender to 
the receiver; 

selecting a mode for adapting the adaptive parameters to perform an excessive 
delay response procedure upon determining that it is n^t a result of being re-sent that 
the at least one data unit was correctly received; and 

selecting a mode for adapting the adaptive parameters to perform a data unit 
loss response procedure upon determining that the at leas\ one data unit was correctly 
received as a result of being re-sent. 
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